Effects of adenosine 3':5'-monophosphate and related agents on ribonucleic acid synthesis and morphological differentiation in mouse neuroblastoma cells in culture.
A variety of compounds were assessed for their ability to induce morphological differentiation and to affect the synthesis of RNA in uncloned mouse neuroblastoma cells in culture. The stimulation of morphological differentiation in uncloned cells after exposure for 48 hours to concentrations of 3 times 10-7 to 3 times 10-4 M papavarine or 10-9 to 10-3 M dibutyryl adenosine 3':5'-monophosphate (dibutyryl-cAMP) was associated, in part, with a concentration-dependent decrease in incorporation of [5-3H]uridine into ribosomal RNA (rRNA) and heterogeneous RNA (HnRNA). The latter effect on cellular RNA produced by papavarine occurred within 1 hour after its addition to the medium and was associated with impaired uptake of radioactive precursor into uridine nucleotides and reduction in the intracellular concentration of uridine 5'-triphosphate (UTP). Dibutytyl-cAMP produced a decreased in the specific radioactivity of UTP without affecting the concentration of UTP in the tumor cells. The effects of papavarine and dibutyryl-cAMP could be distinguished further by the 50% reduction of acetylcholinesterase activity produced by papavarine, but not by dibutyryl-cAMP. Papavarine did not, however, reduce the cellular level of the soluble enzyme, adenine phosphoribosyltransferase. Sodium butyrate, while producing morphological effects similar to those of papavarine and dibutyryl-cAMP at equimolar concentrations, caused no significant changes in the incorporation of [5-3H]uridine into rRNA and HnRNA; however, acetylcholinesterase activity was stimulated 6- to 7-fold above control levels. In contrast to the other differentiating agents examined, addition of 10-9 to 3 times 10-4 M concentrations of cAMP to the tissue culture medium enhanced morphological differentiation of nueroblastoma cells, and caused a 10- to 20-fold stimulation of the incorporation of [5-3H]uridine into rRNA and HnRNA at concentrations of 10-4 M and higher. This effect observed only at high concentrations of cyclic nucleotide was accompanied by an elevation in the specific acitivty of UTP, These studies suggest that the morphological response of neuroblastoma cells is not necessarily associated with concomitant alterations in the synthesis of RNA with agents other than cAMP. Observed changes in incorporation of [5-3H]uridine into RNA appear in most instances to be due to alterations in the uptake of uridine, and in the pool size and specific radioactivity of UTP.